Introduction
Competitive tennis requires excellent fitness and mental focus for optimal performance. Research has shown, however, that even skilled performers sometimes choke under pressure (Beilock, 2010) . Beilock defined the term choking under pressure as the worst performance that athletes would expect, given their skill level, in situations where performance pressure is at a maximum. The main key that involves choking is not just a poor/substandard performance, but a player's worst performance.
A number of researchers (e.g., Beilock and Carr, 2001; Jackson et al., 2006; Masters, 1992) have supported a self-focus model where choking is explained by increased self-awareness and selfconsciousness about performing correctly (Baumeister, 1984) . Masters and Maxwell (2008) suggested that trying to perform correctly led athletes to consciously control their behaviour and movement, leading to poor performance. The "conscious processing hypothesis" extended the self-focus model by demonstrating that pressure increases attention to apply explicit rules to control movements (Masters, 1992) . Substandard performance resulting from conscious processing is known as reinvestment. Reinvestment can be defined as the "manipulation of conscious, explicit, rule based knowledge, by working memory, to control the mechanics of one's movements during motor output" (Masters and Maxwell, 2004) . Reinvestment theory is predicated on the perspective that performance can be disrupted if athletes try to control movements consciously with declarative knowledge (Masters and Maxwell, 2008) . According to reinvestment theory (Masters and Maxwell, 2008) , athletes who internally self-regulate their performance are more likely to control their movements, which leads to a poor performance. Additionally, reinvestment theory suggests that athletes who focus on the mechanical aspects of motor performance are more likely to experience "paralysis by analysis," or choking under pressure, than other athletes (Jackson et al., 2006) .
Reinvestment is associated with choking in competition. Self-regulatory behaviours have shown to be closely related to conscious awareness of one's mechanics of performance, increasing one's risk of performance failure (Masters and Maxwell, 2008) . Self-regulation, however, has been considered the ability to control thoughts, feelings, and actions, and has been widely examined in psychological research and identified as a crucial factor to sport performance (Nota et al., 2004) . Much research has shown that athletes who possess high selfregulation skills perform better than those who possess low self-regulation skills (Cleary and Zimmerman, 2001; Cleary et al., 2006; Jonker et al., 2010; Kitsantas and Zimmerman, 2002; Toering et al., 2009 ).
In Zimmerman's self-regulation theory, self-regulation is described as the extent to which individuals are metacognitively, motivationally, and behaviourally proactive in their own learning processes (Zimmerman, 2006 (Zimmerman, , 2008 . Studies related to the Zimmerman's concept of selfregulation theory have been conducted in various sports. For instance, Toering et al. (2009) studied self-regulation in elite youth soccer players and found them to have higher self-regulation skills (e.g., greater reflection) than their non-elite peers. Jonker et al. (2011) also noted the importance of reflecting on learning based on one's previous experiences. Cleary et al. (2006) , Cleary and Zimmerman (2001) , and Kitsantas and Zimmerman (2002) examined the use of selfregulation skills in sport. Cleary et al. (2006) found that in men's basketball, elite athletes used more self-regulation skills, such as selfmonitoring and self-efficacy, than both non-elite athletes and novices when practicing free throw shots. This was true with high school basketball players practicing free throws (Cleary and Zimmerman, 2001) , as well as volleyball athletes practicing serving (Kitsantas and Zimmerman, 2002) . In each of the three studies, there was a positive correlation between performance and self-regulation skills.
Self-regulation behaviours are, therefore, associated not only with reinvestment and performance failure, but also with enhanced performance. Thus, there is an apparent paradox: self-regulation skills are positively associated with sport performance and are possessed and used to a greater extent by elite athletes than non-elite athletes (e.g., Cleary et al., 2006; Cleary and Zimmerman, 2001; Junker at al., 2010 Junker at al., , 2011 Kitsantas and Zimmerman, 2002; Toering et al., 2009) , but athletes who self-regulate and reinvest on mechanical details during competition are prone to choke or show poor performance (e.g., Masters and Maxwell, 2008; Masters et al., 2005) . Masters and Maxwell (2008) suggested that selfregulatory behaviours are associated with consciousness of one's moving/movement (reinvestment), thereby implying that selfregulation and reinvestment may be associated with each other. However, little research has examined the relationships between reinvestment and self-regulation, and no research has focused on tennis players or on a cross-cultural comparison of these factors.
Cultural differences have been identified between American and Asian athletes, in terms of goal orientation (Hayashi and Weiss, 1994) , athletic identity (Matheson et al., 1994) , and the way self-talk affects performance (Peters and Williams, 2006) . For example, Peters and Williams (2006) found that European Americans used more positive self-talk than East Asians, but East Asians used more negative self-talk than European Americans. Also, negative self-talk was related to poor performance for European Americans but good performance for East Asians. Therefore, it is clear that the findings from one population cannot simply be transferred to another population. There are varying cultures and backgrounds to be considered between two different populations.
Regarding the differences between American and Japanese individuals in general, Kitayama (2002) has published his work on various topics. For instance, Americans are more © Editorial Committee of Journal of Human Kinetics independent, whereas Japanese are more interdependent (Kitayama, 2002; Kitayama et al., 2009) . Additionally, it was reported that Americans tended to enhance themselves, while Japanese tended to criticize themselves (Kitayama et al., 1997) . In regard to the sport related population, Isogai et al. (2003) found that American students had high task orientation goals, whereas Japanese students had high ego orientation goals. There is, however, a limited number of literature that examine cultural differences between Americans and Japanese in sport settings.
Given the examples of cross-cultural differences in sport-and performance-related variables between American and Asian athletes individually, a cross-cultural comparison between American and Japanese tennis players on reinvestment, self-regulation, and the perception of choking under pressure would facilitate a better understanding of these factors across cultures.
To address this issue, as there is an apparent paradox between self-regulation and reinvestment, correlation analysis was used to examine whether self-regulation and reinvestment were related or not. Additionally, simultaneous entry multiple regression analyses were conducted to predict factors related to the perception of choking under pressure. We hypothesized that reinvestment factors would be predictors for one's perception of choking under pressure (e.g., Masters and Maxwell, 2008; Masters et al., 2005) . Also, we hypothesized that self-efficacy would be negatively correlated with the perception of choking under pressure because self-efficacy and performance had been found to have a positive relationship (e.g., Feltz and Lirgg, 2001) . Consequently, the purpose of this study was to examine relations among reinvestment, self-regulation, and perception of choking under pressure in skilled tennis players, and to compare the differences between American and Japanese athletes.
Methods

Participants
Participants were 160 collegiate tennis players (91 males, 69 females) with a mean age of 19.81 (SD = 1.17) years. Fifty-eight American participants (28 males, 30 females) attended the NCAA Division I school, which was the highest collegiate level in U.S. (followed by Division II and Division III). One hundred-two Japanese participants (63 males, 39 females) were from the League I school, which was the highest collegiate level in Japan (followed by the League 2 to League 7). The amount of tennis experience of participants was 11.37 (SD = 2.97) years.
Instruments
Movement Specific Reinvestment Scale (MSRS; Masters et al., 2005) . The MSRS is a 10-item questionnaire that consists of two independent factors: conscious motor processing and movement self-consciousness. Participants completed the 10 items with reference to how they move in their sport on 6-point Likert scales with response options ranging from 1 (strongly disagree) to 6 (strongly agree). Conscious motor processing measures a tendency to consciously control movement, and individuals who score highly on this factor are more likely to monitor and consciously control their movements during motor output. Movement self-consciousness measures a tendency to consciously monitor one's style of movement, and individuals who score high on this factor are more concerned about their style of movement and about making a good impression during motor output.
Planning, self-monitoring, effort, and selfefficacy. Subscales for planning (9 items), selfmonitoring (5 items), effort (10 items), and selfefficacy (10 items) were adapted from the work of Hong and O'Neil Jr. (2001) . Participants completed a total of 34 items using 4-point Likert scales with response options ranging from 1 (almost never) to 4 (almost always).
Reflection. The Reflective Learning Continuum (RLC, Peltier et al., 2006 ) is a 5-item scale that was used to assess reflection on thoughts and behaviours. Participants completed the items using 5-point Likert scales with response options ranging from 1 (strongly agree) to 5 (strongly disagree). Low scores on the RLC indicate a high level of reflection skills. For the sake of clarity, RLC scores were reversed for analysis. Therefore, high scores on this subscale mean a high level of reflection skills.
Evaluation. The evaluation subscale of the Inventory of Metacognitive Self-Regulation (IMSR) is an 8-item questionnaire developed by Howard et al. (2000) , and was used to examine Journal of Human Kinetics -volume 65/2018 http://www.johk.pl evaluation of thoughts and behaviours. Participants completed the items using 5-point Likert scales, with choices ranging from 1 (never) to 5 (always). Perception of choking under pressure. The perception of choking under pressure was one's perceived tendency to choke under pressure. Participants completed one item (i.e., "What is your tendency to choke under pressure in tennis matches?") using a 10-point Likert scale from 1 (never choke) to 10 (always choke). Three previous studies (Iwatsuki and Wright, 2016 ; Study 2 in Kinrade et al., 2010; Study 4 in Masters et al., 1993) measured the players' tendency to choke under pressure using the same 10-point Likert question.
Procedure
Institutional review board approval was received prior to conducting this study. Participants were asked to read and sign an informed consent form before filling out the questionnaires. Participants completed the MSRS, self-regulation, perceived choking under pressure, and demographic questionnaires.
Statistical analysis
Pearson correlations were used to examine the relations among the two MSRS factors (i.e., conscious motor processing and movement self-consciousness), six self-regulation factors (planning, self-monitoring, effort, selfefficacy, reflection, and evaluation), and perceived choking. Simultaneous entry multiple regression analyses were conducted to assess the extent to which the MSRS factors and self-regulation factors predicted the perception of choking under pressure among the combined American and Japanese sample, the American subsample, and the Japanese subsample. Additionally, multivariate analysis of variance (MANOVA) was used to explore difference between American and Japanese participants on two MSRS factors, six self-regulation factors, and perceived choking under pressure.
Results
Correlations among two independent factors of the MSRS, six self-regulation independent factors, and perceived choking are presented in Table 1 . Conscious motor processing had significant positive correlations with all six self-regulation factors (i.e., planning, monitoring, effort, self-efficacy, reflection, and evaluation), but was not significantly correlated with perceived choking.
In contrast, movement selfconsciousness was significantly correlated with none of the six self-regulation factors, but was significantly correlated with perceived choking. Perceived choking was positively correlated with movement self-consciousness and negatively correlated with planning, monitoring, and selfefficacy.
Simultaneous entry multiple regression analyses were performed to determine if the reinvestment and self-regulation factors predicted perceived choking under pressure among the combined American and Japanese sample, the American subsample, and the Japanese subsample ( Table 2 ). The results of the simultaneous entry multiple regression equation for the combined American and Japanese sample were statistically significant, (F(8, 151) = 5.601, p < .001), and the predictor variables accounted for 23% of the variance in the criterion variable. The results indicated that movement selfconsciousness and self-efficacy were significant predictors of perceived choking under pressure. Movement self-consciousness was associated with an increase in perceived choking under pressure (Beta = .17, p < .05). Additionally, self-efficacy decreased as perceived choking under pressure decreased (Beta = -.476, p < .001).
For the Japanese subsample, the regression equation was statistically significant (F(8, 93) = 3.853, p = .001), with the predictors accounting for 25% of the variance in the criterion variable. These results revealed effort and selfefficacy were significant predictors of perceived choking under pressure. Effort was positively associated (β = .29, p < .01) with perceived choking under pressure and self-efficacy was negatively associated (β = -.42, p < .001) with perceived choking under pressure. The regression equation was not statistically significant for the American subsample.
As shown in Table 3 , the results of MANOVA comparing the responses of American and Japanese participants indicated that there were significant differences between American and Japanese participants, Wilks λ, F (9, 150) = 9.11, p < .001, n 2 = .35. Follow-up ANOVAs to explore differences between American and Japanese participants revealed that, relative to © Editorial Committee of Journal of Human Kinetics Japanese participants, American participants were found to have higher conscious motor processing, F (1, 150) = 8.84, p < .01, n 2 = .05, planning, F (1, 150) = 32.71, p < .001, n 2 = .18, monitoring, F (1, 150) = 23.74, p < .001, n 2 = .13, effort, F (1, 150) = 26.61, p < .001, n 2 = .14, self-efficacy, F (1, 150) = 60.13, p < .001, n 2 = .28, reflection, F (1, 150) = 35.97, p < .001, n 2 = .19, and evaluation, F (1, 150) = 13.77, p < .001, n 2 = .08. American participants, in contrast, were found to have lower perceived choking under pressure, F (1, 150) = 18.27, p < .001, n 2 = .11, than Japanese participants. Regarding movement self-consciousness, no significant difference existed between American and Japanese participants. 
Discussion
The purpose of the present study was to examine relations among reinvestment, selfregulation, and the perception of choking under pressure among skilled tennis players, specifically from the U.S. and Japan.
Reinvestment and self-regulation
The conscious motor processing aspect of reinvestment, involving a tendency to consciously control movement, was positively correlated with all of the self-regulation factors that are considered to be critical skills needed by elite/skilled athletes (Cleary et al., 2006; Cleary and Zimmerman, 2001; Jonker et al., 2010 Jonker et al., , 2011 Kitsantas and Zimmerman, 2002; Toering et al., 2009) . Conscious motor processing, as explained, is considered a detrimental factor to performance under pressure (Masters et al., 2005; Masters and Maxwell, 2008) . However, it was not associated with perceived choking under pressure in this study, which is in line with previous findings among male collegiate athletes (Iwatsuki and Wright, 2016) . Jackson et al. (2013) revealed that the Reinvestment Scale was associated with a performance decrement in female university hockey and netball players (Study 1); however, the MSRS was not associated with performance failure among female university netball players (Study 2).
In recent studies, Laborde et al. (2015a) found that the MSRS was not related to working memory performance in the high-pressure condition. Moreover, Laborde et al. (2015b) reported that conscious motor processing factor was positively associated with motor imagery ability, challenging the idea that reinvestment can only be considered as detrimental to performance. Although previous literature would suggest that the conscious motor processing factor is detrimental to performance, this study proves that it may also have positive effects on performance. Jackson et al. (2006) stated that "there is a conceptual difference between explicitly monitoring movement and consciously controlling it (reinvestment) because monitoring © Editorial Committee of Journal of Human Kinetics can occur without conscious control". Jackson et al. (2006) also mentioned that monitoring movement is not sufficient for reinvestment of conscious control, leading to substandard performance. To assess the conscious motor processing factor, five statements such as "I try to think about my movement when I carry them out" and "I reflect about my movement a lot", are used (Masters et al., 2005) . Based on these five statements, it seems difficult to discern a difference between monitoring movement and controlling movement. Toner and Moran (2011) revealed that conscious monitoring and conscious control showed differing kinematics of putting strokes as well as putting performance among elite golfers. Future research is needed to better differentiate between monitoring and controlling movement and how two different movements differently or seminally relate to the conscious motor processing factor.
On the other hand, the movement selfconsciousness aspect of reinvestment, which refers to a tendency to be concerned about one's style of movement during motor output, was not correlated with any of the six self-regulation factors and was found to predict one's perception of choking under pressure. These findings support the theory of reinvestment (Masters and Maxwell, 2008) , and suggest that conscious thinking about the style of movement (e.g., how to hit a forehand, how to move the arms) during motor output is detrimental to performance under pressure situations.
Three self-regulation factors (i.e., planning, effort, self-efficacy) were negatively correlated with perceived choking under pressure, but only self-efficacy was revealed as a significant predictor of the perception of choking under pressure in the simultaneous entry multiple regression for the combined American and Japanese sample, and the Japanese subsample (Table 2) . Therefore, self-efficacy could potentially help protect athletes from choking under pressure.
Research supports a negative relationship between self-efficacy and choking under pressure or performance failure (Williams et al., 2002) . Additionally, a large number of studies have identified self-efficacy as a strong predictor of performance in various sports (Bandura, 1982 (Bandura, , 1997 Clearly and Zimmerman, 2001; Feltz et al., 2008; Kitsantas and Zimmerman, 2002; Martin and Gill, 1991) , and as a superior predictor to anxiety and perceived control (Feltz and Lirgg, 2001 ). Thus, self-efficacy can be considered a critical factor for managing performance under pressure: high performance under pressure is more likely for players high in self-efficacy.
Cultural comparison
The simultaneous entry multiple regression equation was found to be significant among Japanese players; however, it was not true among American players. Having higher selfefficacy was a critical factor to determine perceived choking under pressure among Japanese players, which supports the relationship between self-efficacy (or confidence) and performing under pressure-filled situations (Beilock, 2010) . Ironically, effort was also found to be a predictor; however, the interpretation of the results is difficult: Japanese players with increased perceived effort predicted an increase in perceived choking under pressure. A large sample size is desirable as the number of independent variables increase for predicting a dependent variable (Knofczynski and Mundfrom, 2008) . The small sample size for the American players might be an issue for the regression model. This is an exploratory analysis: future research is needed to understand how these variables relate to one's perception of choking under pressure based on specific populations.
In the cross-cultural comparison, American players reported higher levels of selfregulation than Japanese players. This finding makes sense in the light of research indicating that Americans tend to have an independent orientation, whereas Japanese tend to have an interdependent orientation relative to other societies (Kitayama, 2002; Kitayama et al., 2009 ). Self-regulation, as explained by Zimmerman (2006 Zimmerman ( , 2008 , is the extent to which individuals are metacognitively, motivationally, and behaviourally proactive in their own learning processes. It is, therefore, not surprising that as a function of their cultural tendency toward independence, American players would be more likely to become proactive learners and develop higher self-regulation skills than Japanese players.
In contrast to the results for selfregulation skills, Japanese players scored higher than American players on perceived choking Journal of Human Kinetics -volume 65/2018 http://www.johk.pl under pressure. Research by Kitayama et al. (1997) offers a potential explanation for this finding. Kitayama et al. (1997) found that in terms of self-evaluation, Japanese individuals were more likely to engage in self-criticism and American individuals were more likely to engage in self-enhancement. Furthermore, as augmented by a growing body of research (Heine et al., 2001; Heine et al., 1999) , Kitayama et al. (1997) found that whereas American individuals chose a larger number of success situations than failure situations as relevant to their self-esteem, Japanese individuals chose a larger number of failure situations than success situations. In the sport realm, Peters and Williams (2006) reported that although East Asians used a large proportion of negative self-talk (self-criticism), European Americans used a large proportion of positive self-talk (self-enhancement) when performing a dart-throwing task. Negative self-talk was associated with poor performance for European Americans, but this was not true for East Asians. The higher perception of choking under pressure among Japanese players compared to American players in the present study may reflect the Japanese cultural tendency toward self-criticism relative to the American cultural tendency toward self-enhancement.
Limitations
Several limitations of the current study should be noted. First, because a cross-sectional research design was used, no causal inferences can be drawn from the results. Second, constructs were assessed with self-report questionnaires, which are susceptible to socially desirable responding (Young and Starkers, 2006) . Where possible, an alternate measurement approach should be considered in future research, especially for tennis performance under pressure. Third, with respect to the cross-cultural comparison, it is unclear whether the differences obtained between American and Japanese players reflect actual differences in the constructs measured or cultural differences in responding to self-report measures. As with the previous limitation, alternate measurement approaches may help to address this issue. Therefore, more research is needed to better understand how selfregulation relates to tennis performance (e.g., specific movements and techniques) under pressure, as well as how movement reinvestment factors (conscious motor processing and movement self-consciousness) relate to tennis performance under pressure within various cultures. Investigation of the cognitive processes underlying monitoring and controlling performance would be a worthy topic for future study.
Conclusions
In summary, this research explored relations among reinvestment, self-regulation, and perceived tendency to choke under pressure. The research findings indicated that conscious motor processing might be beneficial to tennis players; challenging the idea that reinvestment can only be considered as detrimental to performance. In addition, two factors, movement self-consciousness and self-efficacy, were found to predict perceived choking under pressure. Confidence in the performer's ability to execute during pressure situations is a key factor for coaches and players to consider. Performing outside conscious awareness, as opposed to conscious thinking about the style of movement, may facilitate successful outcomes. It may be useful for coaches to be aware that some players are less likely to self-regulate their internal thoughts relative to other players.
